Altered behavior is commonly observed in arthropods infected with acanthocephalans (Moore, 1984), and this has been shown to be true for a number of domiciliary cockroach pests infected with Moniliformis moniliformis cystacanths (Carmichael and Moore, 1991; Gotelli and Moore, 1992). When the cystacanth and its host are consumed by a rat, the acanthocephalan matures in the rodent small intestine, producing eggs that are shed along with feces. Roaches acquire the infection upon ingesting these shelled acanthors (Moore, 1946).
Altered behavior in intermediate hosts has been hypothesized to favor parasite transmission in at least some cases by increasing the likelihood of predation by definitive hosts (Moore, 1983) . If this is true, then similar behavioral alterations might be expected among related intermediate hosts with similar ecological niches. We therefore compared the behaviors of Periplaneta australasiae and Blatta orientalis infected with M. moniliformis to those of uninfected conspecifics, using tests similar to those performed earlier on Periplaneta americana and Periplaneta brunnea, related species (Carmichael and Moore, 1991; Gotelli and Moore, 1992). All 4 species are blattine cockroaches and are pests in human domiciles.
MATERIALS AND METHODS
We used only male cockroaches in order to minimize potential behavioral variation often observed in female cockroaches (Lipton and Sutherland, 1970). These animals were exposed to eggs from stock that originated in wild rats from the Houston Zoological Gardens. each response variable. The between-subjects factor was parasitism and the within-subjects factor was light regime, because each animal was tested under both red and white light. Except where indicated, all reported F-ratios are for main effects. Each cockroach was subjected to each test; no more than 1 test per day was conducted on any given animal. Percentages were arcsine square-root-transformed before analysis, and distance and velocity data were logarithmically transformed to normalize the data. Untransformed data are presented in the figures to ease the interpretation. Positive responses to light are common, but not universal, among parasitized arthropods (Moore and Gotelli, 1990). In contrast, 3 Periplaneta congeners altered substrate and orientation preferences when parasitized, although in slightly different ways. The major change in infected P. australasiae was manifested in use of black horizontal surfaces, and this was strongly influenced, in fact, reversed, by light regime, with a decrease in use under red light. In comparison, both infected P. brunnea and P. americana increased use of white horizontal substrates under both light conditions. In contrast to P. australasiae, infected P. americana increased use of black horizontal surfaces under red light.
RESULTS

Photic responses
Our experiments revealed only reduced activity in parasitized B. orientalis, despite close phylogenetic (subfamilial) relationship to Periplaneta species. Blatta orientalis differs from Periplaneta species in several aspects that may affect its tendency to exhibit similar behavioral shifts. For instance, the absence of footpads limits the ability ofB. orientalis to climb (Cornwell, 1968) . In addition, although it is a domiciliary pest and found associated with human habitation much as Periplaneta species are, B. orientalis generally prefers cooler temperatures and may frequent unheated areas. These traits could constrain the ability of parasites to influence behaviors related to substrate orientation. Although representatives of the genus Periplaneta investigated thus far exhibit some coherence in behavioral responses to acanthocephalan parasitism (e.g., altered substrate choice), an evolutionary explanation of this phenomenon across a larger taxonomic group awaits further exploration. 
